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*{|«<*1 -0.0. ^VAl^ - Ol^ «^ * °1# Ol-frfc ofl^ SA ] ^.g. «Vrq. 

A i ^ ^fAS ^Jl^Rr u o V ^-^-S. 7l^Hl ^€ 3fl€# # 

£ 4c 
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{Method Of Exposing And Method of Manufacturing Thin Film Transistor Of Liquid 
Crystal Display Device} 

£ lafe «tHa>3S! tft^^llt ^*}7l ^ 7fl^£olr^. 

£ lb^ #Sflo]H^ D}i 3 o] afl^l 2]- 7j)l- ^^*>7l fl^r 7M^<?1 %&S. 

£ 2a ^ 2b^ -ixfl^>H 3H^*r .^elH »<H3H1 sflifi 

*H'^ £ 2a^ ^ i°jst H-eJ-iflji £ 

2b^r 4 ^ ^OlEoflA^ 3^ A>o]^ oj^g. ^olcf. 

S. 3a 52 3b ^ 17"-TN £=^l^s>f 19"-PVA S.S.<>IH <a] -f-^-#^ 

£ 5^ ci)olE^4 sMi ^^-^ -2-^elH ^^ofl tcfs. ^ uj-Ej-iflfe zz. 

£ 6-8: 4^ 31 ^ ^M3* H-eH^ neflH.olcf. 
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£ 9^ JE 8^ I I -I I ^Ofl TTj-eJ- T^S. ^-lg£OlJ7 > 
£ 10^ £ 83] 1 1 1 - 1 1 1 *H u^E} 7}^r ^^o]jl, 

5. 11 14^ *fll ^Al^jo]] itfS. <3fl^ g_X\ MVn]- E^A^ 

£ 15^ *fl2 ^Al^ofl rrf^ ofl^g S a] ^-^-§- B^*li£l 7]&S>\ 

£ 16 ^ S. 17 £ 15^1 VII-VIT # ^ IX-IX'*H ^3 c^ig^ol ji ( 

£ 18a ^ 18b S. 25a ^ 25b^ zj-zj- £ 16 ^ £ 17^1 M-b)-\+ «vs}- H^*l^ 

T Slfe ^ y o V ^ ^ 0 1» ^-i- t&^-A) 2] - O}^. Qfl^ 

72-5 



1020030042850 °AA- 2003/7/16 

«^ a^l €3 ?$^S\o] ol^ A>J=L *}-n}- 

^52}- sj-i ^ f-ol ^^£]o] 71* Afolofl ^Aj<£ ^^fO^ o^o^ oj 

— °i -S-71 ^ 7l^ofl zJ-Zj-^ ^^ofl £o).£ ol7>*H ^#^1 ^ Hfll 

<is> on^^. Aj-g-^ iA] #*Hl^. hIt^^. ?Hle}sq -H-^oKview finder)^- £a] TV 

S.^ i^d^ ^HKhigh definition projection-type) TV, ^^rtf (personal 

computer), = 3.*1H (word processor), -E-^Ei ^S] ^ a a] 

(information display terminal) A^ £°HH -§-§-£l:n. 7^, ##3-7> c)3r 

wj-^s] TN (twisted nematic) 3»3 3L*1 tfl-g-^sj Sa]# *><^£ =3 

H2}iB7> -fj-^tf^ 3. ^ 014. ^1 , ^*fl ^ 

(laptop personal computer )4 2nH-^ ^Ei JEE^- ^lM 0 ^ $\3. tfl^, 
# 2^ c] ^1- efl °1( full color display)^ ^A7> nfl-f ^jt. n^<Hl tfl-g-*r^ 
^-^7> ^is}7\) ^l^s]Jl 5*^. 
<19> on^_a uflE^^o.^ ^efl^l nfle ^(direct matrix)*§-4 *1I2£)ji $i^r 

^ w 0 vai<hi oioH, °flH«Ji «fl^m Sri ^(pixel electrodeHl AA 

Jg.^o) TFT -f-^ ifl^J D>^*>J1, ZL* i^^] i^>» 7^^ Zf sj-^ ^i^-ofl ^ 

^ ^ Jj-Aj o. *flo^}-^ ^7l Aljr-g. ^3 ^#SRr H o V ^°l^-. °1 ^ U <H^ 

^Je]^ o.^.^ nflESlA 1- ^ 9Xtz 3ii 137} ^Jl, 1A| 
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^ cflSj-^sj-, al^sj-, ^ TflS 5.*) (multi-tone reproduction)^ ^thtr "o v ^°l 

<20> ole^V ofl^ aA ] - «?l7>£lfe #<3-g- ^SR 1 

<21> wVnl- E^^j^E] 7l ^H] ^ wl-nV E ^j.^ ^ <H] £ aVnV E^^]^ E ^ 7fl o] E 

<H1 tIMh ^ ^d\] <£^q t\}o)B\ ej-o]^- i^-s}^ Bfl^, ^-^-s. 

^1^* ^7> ^o> ^7} 711 °1H ej-o] ^ C-flojE] a(-o] o.^. z}-z}- ^^Hr 7)1 j|) 
— ^ HHE-1 Sfl = 7> ^"71 TIME Ej.O]a2l- o} E} Sj-°lc>l ja^><^ ^ <2} 

3^ Sj-i ^^Hl^r ^ H31*l^Bl<2]- ^7l^O.S flfe ^ &^°] *§S§S\°] 

<22> oje^ ^ nfl #7} t\)o}B] S^H £r (+) ^jz}- 

^(") ^^l ^7l^i£ ^^Sl^dl #7} *\}o]t\ ^o]2l- 3^ ^#31 

^ ^sflAlEioll ^^fl #7) &± $.^2) t-lHEi El-olofl ^ 

<23> #71 ^ B^l^i 71^ ^5]^ Af^l ^1 Zj- ^ -g- AV-g-^ tiflAj > HVtq- 

dloiE^^. ^<5>t1i4 y-\A^\ *f^*Hr A>^1 ±% 

°l-§-*}7ll £4. °1 «fl , A>^1 ^ ^Ufo^ 7]^ tfl^H ^ 711^ 

5. M-¥°l -^Als>^ sl (stepper) «<H4°1 & , ?r ^ ^0.3. ^^1^ <ge}ol 
M (aligner) ^ -W-o] ojcf. 
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<24> 7}#o\} rfl^j. ^Hl^o] ±% y^-g. ^^-7)1- ofl3.«H ^>^>7ll -g^*}^ Cf 

<25> £. la» , ±% ±. 3.^1 7)%^) Sfl^o] p> 

^H(IO), #^*8 2:^^(20), *1&I(30), JL-=- 71^(40), 7^(50) 

^ 71^0] ^fls]^- ^eflo]E(60)l- S^-fVcf. 2^€(20)<>1 ^ « 0 >fAS ^-g^ig 
^ ^3(10)» ^lM-^ -f-aH* cfl^ ^1^(30), ^ 7i-gr(40), « 7\ 

-§-(50) ^-1: 2:^(70)^.5.^ #3l°]H(60) ;*U}sl^ ^o] 



<26> H lbl- , *}^3.(10) ^HH i^nH ^3l]olH.(60)^ 

#311- i4^^r}. o>^3(io) ^Itt ^ 7fl^ 40] afl ^1 ^ 5Uji, ^-€(20)^ "fia 

$ ^ ^7fl^ofl^ ^ ^.g. o^o} ^ 7]-^-^^- ^ ^S. «fl 

<27> ojslt!: ^ =T^life ^7l7> ^^^el-S. SL*>£r 

nfs 7 ) nfl^ofl ^ ^^-nf r-flolE^^ ^^^^ 37fl *£o]^ % °- 7 } 

Cf. o] nj) C-flojEi^^ Afojofl %^o\ ol^ 5}.^ ^ AHo]]^ nfl 7 fl3. 

«H t^*}^ 711-^ -§-*£( coup ling capacitance)^ ^>°l7> ^^sr>Jl ( ol*>^ ;£ 

312; 0}7}<5VOl 51-51 If-*1 ( Cfl E) O] ^ o] A^o] ^-gcj.. 

^715. ^^211- ol-g-5>^ ^-^-o)]^ 7S\^9\ IA1 ^ 7fl cq ^-S-O.^ uf-o^ ^ 
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% ^*1*M1 S\B.5L #7) #3°1 Cfs^ ^cf. o)5L ol^H M 

-g- IMS SHM 3*1 3 <H y >^-^r 3-°<^ ^3*1 l;^o] i+eJ.^. ^# 7 1 

3. ^^]Llt H-g-^m ^-f^3E. 2r:^7l ^ ^ ofl <S]«j|^ 3£fe -gifl 

<28> £ 2a ^ 2b<Hl^ >Jfiifl<HM c-flolE^Jif #^-#21 ^^eflo] 1-<H3<H1 afl^ 

A>ol^ ^^-i- £^o.^i, £ 2a^ -M°1H 12^^ 4=^ X^H* M- 

Efiflul S. 2b^r A ^ iolH^l^i^ sflig ^^S. £A]^ ^o]cf. £^o.S^- 

*W7> SJ-S-^ ^-o]^- - oi^. oiei*> *W7> cflo]El^3j. s[± ^^1 

<29> 7i#^ Tl^Al^i J^S^M fltb w o V ^ 7>^> 7l£.3j*! o. S 

^ Sfi ^4 C-flolE^^ ^ o. ^^Jl oj 7} fO£ ^ ic%7l^ 2f-S# 

iL^*Kr SM^h ^MlS., ^Z}*] s\-± tflolE^S] #3£r ^-g-^i 

olvfls. ^-H^slJl 91^. ^"d^r *7fl s.^ 1999-81025^^1^1^ &± 

oo> at}- cfl^b'?!^- ^7fl ^1999-41951^^1^^ ^EflsH- ol-g-tt ^^^1 ^r^ 

^Hl ^^^1 x>o)s. o]^ ^s)^ C-flolEl^^ ^ 711-^ ^o] ^ 
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^^o]cf. s-sj 7}&o] cfl^sj-^s. ^-Jf^o] i^eflo| t-o^ofl ^tb 1-*SM 

£ #713- -g-*fl3* *Kb«H 71*0] tfl*§3j- 

?U ^ 4 s Si^ S>1 ^lSl H^^l^Ei 7l^ ^2: 

^ ^O.^. r^SHr «<H}-°3- 2t^-*M 7}%^} ^£ Aj-71 3Jj 
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<36> ^-71 C-flolE^^H] ^<3## ^, Sfl^O.^ Sj-i: ^ 

# ^aH^, Aj- 7 j ^ i ?A H ^7] C-flolE^o] ^0} 

W>^*>^, ole^V HJ-^^- 71^0] 17.. o}^ A}o)EL% 

<38> 7l^Hl TflolH ^^Kr #711; 

<39> ^7] TIME tiflA}^ A1Z|^H 7flolE^ ( 711 o]E ^ Til o] ^ £^g- 5^*}-^ 

l^sfe #7)1; 
<40> 711 oje 3#*Kr #31; 

<4i> a>£^l^ 3flH ^ sim -8: ^*Kr ^1; 

<42> cflojEi Wfl^l 1-^^- £i*>Jl ^w-ofl iSEfl^AEf o. ^*Hfr #7fl ; 
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<44> 5L£3l*]^H#-|- ol-§-e>c^ sflE^^-o.^^ ^-71 t)1 o]e^4 51^]-^ HM^, 

°1B ^i^-ofl ^SKr ^ 3MB ^-^fl tfl<!rH #7l ^ 

#o\) <f\ *] =ell<y ^-i- Ifsfe cflolEi Hfl^ ^^Hr #31; 
<45> ^sRr #3]; 

<46> 7)1 o]E ^<^n^5ll. ^ # 7 1 iLS5|# Sfl^^^H ^ 3MH ##, #7l C-)| 

## ^ ^-71 = 3]°] ^^§- Z^-Z]- JELtHtfl^ ^*Rr #31; 

< 47 > ^ £#*M- 3f^Hr #31; ^ 

<48> ^-71 ^ 51 ^-g- ^"7) 7)1 olH # ^- ( ^-7) C-flolE-1 ## ^ ^-7) = efl<?] 

^4 ^^5]^ 3MB ##, 12 O) E| ^ 2)-^ *)^vg- 

#311- B^*}^ <^ B^l ^l-g- ^ B^l^l 7))3: afl^t^ . 

<49> WrS) t ^"71 Sj-i: *l=f-£| ^^g- flSH ^ #^M1 ££5))7liEfo] 

it^l, ^ ^fl^ *0 V ^8r ^>7l CH0lE^a4 ^ H 0 V^:ol $\ ^ %0] tif^^t} 

<50> BE*}- ^"71^ ^-^^r 

<51> 7l^ofl 7)1 oib afl^if^g- ^*Rr #31; 

<52> ^"71 7)1 o]B Hfl^f^l- *]ZHH 3MB^, 7)1 olB ## ^ 3MB B^SRr 

<53> 7)1 o)E ^<£5]--§- ^#S>^ #7)1; 

<54> #£*)!#, ^ ^ ^ £#*flf"§- 3#*Rr #31; 
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<55> 41 «- #7l 41 If&lL^ Jf-V)) 7 } ^ o. ^ 2 JjL« ( # 7 j ^! ^TfliiCf ^7} 

^ *1)3 -^-g-g- 7>^fe sflH^r °>^a» 7fl7fl*H ^ 

-§- ^*Rr #31; 

<56> ^-7) #^<3j- Sfl^-i: A>-g-^H «1 o] <££Q c^Ei ^ ^ 

i§#sHr #711; 
<5?> ^*Kr #31; 

<58> # 7 J 711 °1H ^"71 JSiSlBj-g- sflEi^H # 7 } 7flo]H -^7] C-fl 

^ ^71 j=efl<?l ^ h^v^ ^-g- $>»§*H=- #7)1; 

< 59 > SL^^r ^f^Kr #31; ^ 

<60> # 7 J ^ S^^M- ^14*H, ^"71 TllolS ^ t #71 cilolE-1 ^ ^ #7] 

°J ^ JiS TllolH ^cf ( c-flolE-1 ## ^ Sj-dti #^M- ^ 

#7ll# =E#*}fe ^ S*l ^"^1-g- ^ B^l^l 71^31 "o^^l ^^IHS ^ 

<6i> al-^^Tll, #7l 5}-^ ^i^-sl ^ A cMl ^^£l^ 

Hf^ ic^-Al, ^ wj-^o. # 7] c-flo]E^4 ^ « 0 V^ol £151-1=. ^Cf. 

<62> , #71 2)1 1 #71 #71 =51101 ^ A>o] ofl ^ i% 

^*>^, ^71 *fl2 #7] t-flolEi UflAj #«-o]l t§#s}^ 30I al-^-3l^> 
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<63> o]Z\i& *g*$d\] ^S>ig CllolE^32|- u\^3. ^1 « 0 V ^= 0 1 4 s *M 3 -E^" 

<64> o^}, E^-a- ^"ZLS. ^H.D]^ -1^*1-71^ ^Cf. 

t-^H TN(twisted nematic) SLB.^ PVACpatterned vertically aligned) S.£.<H| 

X\ 33. ai^I-tII M-^\+cf. PVA JEJE.^- ^3 afl^ a^5|JlE ^r>H cflalal7> fljl 3M<>) 

^]-7] 19"-PVA S.= oflH ^SBl 41 S# c>a] Al^-eflol^^. tJ 

A, < M^-°1 4= 5U^r C-flojEi^-s}.^ ^q-^eq ^^0.3. q. 

Ej-q-JL fl^-fr ^-ol^ ^ oj^cf. 

<66> ^ti>^ PVA 2.3=7} TN -E-E.^ *1*}<*| 1:^1 °l-R-» 

19--PVA 5.= <4 17"-TN 2=ofl tfl*H *l-§-3M^-§: ^^rS^. 4|3.#°1 

a]o]^ O.S. 7># ^ M-Efv+fe- TflS^- PVA: 60g/256g, TN: 40g/256g 4^}$^ o] 

nfl I Vd | 4.6V, 6.9V °]%L^. *r7l £ l*fl £A]^>^cf. 

<67> [a i] 





19" E2KPVA) 


17" EM5CTN) 






60g/256g 


40g/256g 






5% 


1% 


white 100% 7|§ 


1 Vd | 


4.6V 


6.9V 


I Vd | =2*Vlc 




8mV/lg 


22.5mV/lg 


TflS 7|§ 
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<68> $0]: ^sofl^ ^ 2.^o]l lA&Q JE. H^Sf *} Q }7\ M- 

^ ^l-B-^ EH-*)- ^cf . TN-PVA ^^O-S. tifl^ 5}-^icf 2:^- ^ ^^12: <S«H*1 
Afl^#ol ^ Aloi^^cfl, o] ufl v-T ^A>£( st eepness) PVA JE..EL7} TN 

<69> £ 3a ^ 3b°l]^ 17"-TN £=1^ 19"-PVA fi^H^l ^ # 

£^H, H5fl£ PVA J2.i=ofl tfl-g-sjji neflH TN S.H.°fl cfl-g-^cf. 
<70> £ 3a# ^-EflH a°fl wl«H zLeflH ^^S. *)MQ 

«H , ^a>£7> ^c}. ^, PVA S.^.^ ^<H] ¥4#^1 £S|-7> 3 

4^ ^ D l7> ^Cf. °l^r ^*fl^£ $5L X}°]7} 3.7]) ^7)) 

^"8: «MM*lt)-fe 7]- ^Cf. £ 3b^ ^^f-^S. PVA -E-JELofl Cfl^-Sl^ ZL 

<71> ojofl D^H, TN S-JE.^ ^-fofl^r ic^ -#3HH 2.C01J7 ^oj-o] o}7}S\<£ 

5j-o]H 2Hol^S, 5|-olH H-EL^A^ ^oJ-^Hl 3.7]) 

<72> C-flolEi^ul}. 2}-^ ^^2} ^.tHsflo] l-O^^ol 7^1-^ ^3fl^l^^ >£-§-^ ^£.<?]<?1 
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SL^ + *}^, #e}o] o>o]( fly-eye)^] -£3. #^*>7l nfl§-olcf. 

m-aM Dj-^a^l IhlM- cfloiE^ ^o] h 0 >^:o| ^-^oi ^^.^-c-ii, 19" ^2]- ^ 

<73> £ 4a vfl*l 4c^ i^H *>^3 afl^l « 0 V ^* M-^N^ S^olcf. 

£ 4a^ ^-*}^3(11) vfl<*H 2^fl^| ^(cl, c2)^r afl*l*H ^fl^^ « 0 V^i# l-^Ef 

^£4. ^Sf <^ #s]7]- #f>}7)) iL^S]^ 19" PVA ^ ^^fl, £ lb^l 

w}<2}- ^o] ^#a] i£ ^o] j--§-( tact time)# ^-°>^S(long 
maskH ifl-8: 2d]] tifl*l*H ^?fl^-g- ^a]^>ji ojcf. zLeUil o]e^ wj-Aio]] c-flo] 
^1 HMM «o V ^ ^^^H ^l5L# 7) ^cf. °H rrj-e}- £ 

4b<>1] M-^^d «>^]- ^-o], d]a 3 o] ^ ^4 cflolE^^l H <Khl: t^AS 

^1-^3(11) xfl^] 2*fl£] ^(c3, c4)^- tifl^]^]-J17> ^x}. ZL&IM- <>1 . ifio} ^o] 

^£.3. tifl^SHo]: s^ELS. f°}iH(ll) vflofl 2n]]5] ^ tifl^^ 1-7]-^^]-^ 

<74> o]o]] 4 el-, £ 4c°]l M-E]-\+ ti>4 ^-o] ; ^ 4^3(12)1- tifl*l*M o>^H ^^fl 

H o Vf M HH^-id »o V ^# o] ^-f o]]^ v\+EL^i\°\} 1 

°fl^ ifi(c5) Hfl^l7> 7>^S>7]1 ^4. 
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<75> £ « o V^o]l ^ v\^3- dM^^l «fl 

J5.5. (mix and match) i£ ^-§r ?3°1 ti>^-^j^]-cf . 

<76> MJr^Kr °}^% ^^ofl^1^ Afl^-g- tifl^ « 0 V<M ^.g-ofl n^H, 1- 

*l)7l*M C-flolE^^ SMi ^.^ejlo] n]-*l-g- f7}A] 9]^ CfS. « 0 Vo> 

^ 3£*fl iL&tf. ^-Hj-ofl ^-§1 19" PVA 3-~°\] 17" TN JZJ= ^§ 

<77> A o V #t!- ^°1 V-T ^-^^ ^A>£ ^Olol) o^o} <g^.6fl 7 ^ ^oT:^. 7^1 soil ^ 

cH1o1e^4- ^ -2.Bl3l°l7l- lpm 4=1 HJ= nfl 19" PVA J2.J= ^sf-^l 17 

" TN £.= Jit} ?H >*fl3.# Qi^-ol -g-ol^^l Alo]^cf. ^SoflA^ ^£ 

<78> [5. 2] 





10" U21 (PVA) 


IV" EM5 (TN) 






60gray/256gray 


40gray/256gray 






1.6 


1.17 


3"^ l^an — 0.7 



M-Hl-Ml^nf. ^efl^ a^r 19" PVA ££l ^-§-£liI, aefll bxr 17" TN J2.JE.oll cfl-§-S)^ 
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PVA S.= oil^o] ^5}-^=# 17" TN S..E.°lH<>| ^<H^ ^^^.S. ^e) 

^>7l $]*IMfe- c|]o}e^^- ^ ^^-^ -2-^3H *3 lim g-^z] 0.7pm o}^ 

<80> ^ ^ 19" pva S-JE-^H ^M^^ ^°fl ^1-^ ^sfl^|€^ 7> ^e}- 

3°1 ACKafter cleaning inspection) 7]^_°5. 4.5^n c >ll^ 5.0#m5. ^-cfl^^-. ^lS^El 
°-} 0.3 gray^ 7fl^l jM* 7}^ ^ ojcf. 
<8i> £ qc\]^ i9» pva 17" TN S.5.<HM HM&|^ 4=1HH^1 4= A2i ^S}-^-^ 

nefl£l ^tfl^cf. £ 6<HH ziefla a ^ ACI 7}&<L3, ^\o)b\^3\- ^ 
4.5/fln <?] PVA cfltb ^eflE ^o]Ei^^ ^q-^V ^V^o] 5.0 

/mi 91 PVA S.i=«ll ^lJL, neflH c^ c-Ho]e^4 3^ *l^-?> ?>3°1 4.5/*m°] TN 

cfltt 7 A°}t\. nsfl = 5.^-Ei, TN «1«H PVA -E^oTM dlo]E^ ^seafl 

^S^^°l HTfl M^T-M, -^<i) PVA -E-ELofl olc^A^ cfl olEi^Jlf sj-^ ^ 
#3 OlHEiA] ^-S. 71)2: ^S^o] 3 7l] M-E^-g- ^-o]^- ^ 

<82> ZLE^q- cflolEj^s). 2}-^ o} ^ A] ?\ ^ 7fl^ol #3 °1 ol 

<LZ.g. °13 ^ o. ^ ^ ojcf. olofl ^ ^*\9\ o}^ u}^ 
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<83> £ yofl^ i^eflol c]HElAi4 4€- ?l£^5}-^ 

<84> -g-^ ^5] l^o] ^-o ofl , 3H^4 3^ ^ J^^H y\ \ m 5) 

^3}-, ^11-^ 6.5/an <Q *fl 17" TN ^ $|3E 1.17 *r^*H £ 

iHj-^M- 19" PVA<HH^- ^-^-^r 4.3% (^*fl*i^ 65%HH 0.2%^ ^3±-£ #di7> o] 
°1# £ 7*11 H-Ef\+ w>sq- ^-ol ZLSflH^l nfl^M* TN S^s} 7]°) -fi-Aj- 
^3 fl£ >£2HI- PVA 2.=>JH 3^ °} ^^-^ <9 6.25^m ^-2.^ 

<85> o]a o Vjt|. ^ % v^. ^ nfl, ^ ^-41^1 71 7} 1"^= 

^ ±% "cKM" t-lHEiAjo) ^z\o] o) ^ 

<87> ^ 8 o. £ ^ ^Al^Oj] H|.s. ofl^ aA ] «Vn| ^^^1^ ^^Ji, 

ofl £^1*}- 1 1 1— 1 1 1 tfl^- ^r^£olc|-. 
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^l,£8*£9t , 71^(10) $H EL^r, ^^^--vilil- ^ 

°l-?-<H2] TflolH «fl^i#(221 ( 241, 261)4 ^^l^-til^f- ^ 
T^l <>l-f-<H*l XI 2 TlHH «H*i#(222, 242, 262)2) o)^^o_^ ol^o^^l >IMB yfl^ 
°1 9X^. 7flo)E tifl^^ 7>S. ^0.5. ^<>| 7flolB^(22), ^o]S^i(22) 

°1H ##(24) ^ 7ilolH^d(22)^ <2^£H ^ B^l^o] TlMH ^^"(26)* 

71^(10) $Hfe- ^3j- A-4i(SiN x ) ty$\S. ol^-^^l 7llo}E ^<gs]-(30)ol TflolB W fl 
*}(22, 24, 26)-g- QJL 544. 

7fl°lB 3^(24)2] Tfl o]H ^^^-(30) ^"^lfe ^ ^2] ShE*llS o^o} 

# «ViXl#(40)ol ^ S-<#-°S ^^5)<H Sh£Xl#(40)2l ^^}o]S. 

iEfe Ir^-i-o] J7^ £S JE^gsM n+ «1^^ fl-i nMH^ d>s. 

^##(54, 56)<>1 *W 9X^. 

*I*£M3 ^##(54, 56) ^ TlHB ^£^(30) $H]i=. NiH^A}ol<=#(62a, 65a> 
66a, 68a) £ XI 2 #^#(62b, 65b, 66b, 68b)2] o^o^ HMe^ nfl^ 

#(62, 65, 66, 68)°1 $-M<H 5M. cflo]E] tffl-a(62, 65, 66, 68)^ >*f|3. ^<L£. «g 
^^ C H 7lMB*i(22)4 m*H^ sJ-^# 3M3-?d(62) t cflolE^ (62)2] -g-*H 

°* *HM3 3##(54)2] ■ <£#£H ^ 3^(65), cllolEl^(62)2l ^ 

#ofl o^S^ o]7>«>^ cflojE] ##(68), 4^ ^ 

(65)4 TflolE ^^.(26)0)1 tfl*H €^"(65)2] aVtfla ^ 
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#(56) #-¥-<>ll 31^ =efl<?] *}^(66)-§f i^cf. wfl-id(62, 65, 66, 

68) ^ 7>e|*1 $>^r ti>£^l#(40) #--¥-°ll tt ^.51^(70)01 91^. 

<92> iUL^OH^r =Bfl°J ^^-(66) ^ t-flolE^ ##(68)* 44 = &l^ifr ^ ^ 

(76, 78)^1 $^£)<H ojo.n}, ^^4(30)^1- ^ Tfl^lB ##(24)* ^^Hfe ^ 

# ^^(74)^1 °H, ##(24, 68)* 3# ^(74, 78)£- 4 

<93> ^4(70) SH^r ^(76)* ^-31<?1 ^^"(66)^ &7}^ 

<H sj-^l 3l*]*Rr 2}-^ ^^"(82) o] *$^S\o] oicf. at!:, ^.Jl4(70) 3H1^ 

^(74. 78)* -f-^H 7flo]H ##(24) ^ c-H^E^ ##(68)4 <£^S\o] oi^ 

iLS TflolH ##(86) ^ Cflol^l ##(88)°1 ^^S\o] clef. o^H, ^ 

(82)^1- iiS Tflols ui ^o1e| ##(86, 88)£- IZ0( indium zinc oxide), IT0( indium tin 
oxide) t°S- ^l^^ 

<94> ^7H, ^ >l^-(82)£- £ 8 ^ £ 9<HH iL^ tiffi}- ^-ol, 7ilo]E-tl(22)^ 

sH ^^711- ol-L^, -g-^o] «.a=^ ^-fofl^ ^ojiEE Bfl^( 2 2, 24, 26)4 

^t!: -g-^-g- wfl^-ir ^7>^- ^51 ^c]. 

<95> #^(82)£- CflolE^(62)3f #2** ^-ZL ^C]-. 

4^7))^, 3^ 3^(82)* HHB^(62)4 #^*>£S- ^*}<^ 7fl^## ^ 

£ °i4. 

<96> £ 10* CllolE^(62)2f 5}-4l ^(82)#4 ^3fl^H>ll- 

^1 °i4. HHb^(62)4 sj-i *I^(82)#4 ^-4^- Li, L 2 , L 3 ^ L 4 S. M-Ef^ji 
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StUr^l, °lt^ m-Bl- ?l*IW€^r Ci, C 2 , C 3 ^ C 4 5. i-MM-Tll ^cf. 

z| s^o] t^Klofl ^ ^o.S. #3 L 1( L 2 , L 3 ^ L 4 ^r ^^^711 

*$^S\JL o)6\] ^ ( ^3flA}^^ Cl, C 2 , C 3 ^ C 4 S. 

€ ^3^, ##^r ^-o] ±%X\ 3_n\a.]]o} s.o]$ ^ ^oiofl sfl^ 

<97> nei^ ( ojE^ .a ^-^oj ^ x nf€- &*) ^1-8- ^ H^^l^Ei 

71^ 2: w 0 v ^°ll *fl«H -£ 8 ^ £ £ 11 £ 141- ^23. *H ^ 

<98> £ llofl £Al*V WfS>f ^oj, 71^(10) $H 3^-, ^ol^-uil^.^- ^ 

f^-S °1-^<H*1 ^11 TflolH Hfl^d#(221, 241, 261)^)- ^ol^-^^f- ^g-, tl c dl 
ol^-^^l ^]2 TllolB wfl^#(222, 242, 262)^ 7flo]B «fl-tl#(222, 242, 262)# 
M -§-«ll cfltl- -S-*flS.7> ££e^liEt S.5L«H i£ 

3l*l^H## ^^JE^- <£rf. ^ U>i3» 7fl7fl^>Jl ^€ TllolH^i 

3 wj-^ol wj-^ol ^#<5]- i£efl7]AE 

^<*l 7l]o|H^(22), TiMH #^-(26) ^ 711 o]H ^(24)* 5E^Rr 7>S. ^^^-S. ^ 

<99> cf-g-, £ 12^1 £7^ ^ °l^f-<H*] 711 olB ^^^"(30), 

^ ol^^i aV£*|l^(40), til^^ ##^-§- <2^*H 

3^*KH, ^-£^#(40)^- £^§^ tl]^^ ff-r^-g; A>^1 ^Z^}o} 7fl°lS. #^-(24) ^ 
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S] 711 °1B ^^(30) $H ^ 5.<£^ «>£^#(40)^ ^##(55, 56)* 

cflolE^ Hfl^i#(65, 66, 68)* 3#*KE-^ fVtf. iSjfl^iEf £i ^ ^S}^ 

IMsll^liBfl: ^ 4^2} sfl^ol 4i3f 7fl7fl^31, 

H#* i^KSE.^- *Vcf. ^z}- ^§* ^-7) ^#* ^^0.^ 7fl 

°1B^ (22)^1- ^H}^ c-Hc1e^(62), cflo|Ei ^(62)-4 Tfloje #^.(26) 

*1 5U^r ^ 3^(65), cllolE^(62)^r ^ #^1 Sflfe clHEi 

##(68) ^ ^ ^^"(64)4 £-£}£H 7]}o}^ ^(26)* ii 

(65)-4 o>^*>^ =ell<y #^(66)* i^Kr tflojEi tifl*]* ^^*Vcf. 
<ioi> o^, dlolE-l Hfl^d(62, 65, 66, 68)JLS 7>^*1 3E^§€ «1^2J 4^* 

^z|^H 711 olH #^"(26)* #^-^-5. <£^-°-S. ^-ejAl^l^ °<Mr3 Hl^^ 

^#(55, 56) 7>>ol^ uVs^s- s|)^(40)# ^#^^14. <^H , ^£^1#(40)^ 
S#* °J:^ 71 71 ^ f-e^p}!- ^Al^ ^ol w >^^>cf. 

<102> C}*, £ 14<^1 M^tf W]-4 ^ HJreJvg. ^^^-Cf. ojo^ A>^1 A]Z}- ^O.^. Til 

°1H ^^^-(30)^- Jis^* sflEi^sH, TflolB ##(24), ^ell^l ^^-(66) ^ cfl 

##(68)* -Eieiiflir ^(74, 76, 78)* <^7H, 35. ^(74, 

76, 78) -8: *}-* 7}^1^ S.<£ <y^o} £ oj:o. s ^ ojcf. 
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<103> cf-g-, o>^l 5| o.S. £. 8 ^ 9<H1 HAjtV w><4 ^-c], IZO* 

*U ^(76)* ^-eflo} ^^-(66)4 ^ ^(82)4 ^2 ^ ^13 

^(74, 78)* fsH #^(24) ^ c-flolE-1 #^(68)^ 2-2. 

711 o]m ##(86) ^ t-llolEl ##(88)* 3^ 3^ a>^1 

<104> IZ01- 3#*V7l ^i^l ^l^(pre-heating) ^3}<*IM Af-g-^ 7}z\]±r ol-g-^V 

«>^W. ^(74, 76, 78)* **fl i^frsH ^^(24, 66, 

<105> o]E^ Wj-*^ ^tg^j. W >sq. £0), 5^ D[i 3 | o] -g-*}^ ^ tg-lg ofl ^ 

^ SW^, 4^ 4i3f °l-g-*Kr ofl^ SAl ^.g. hvdv e^^^Ei 7}#2] aft 2: 

^-g-§ ^ Sa^". °H1 tfl^ 51^* %Z.f>\*\ ^Afl^Tfl ^^*>7l 
<106> ^ , £ 15 ifl*| £ 17* #JL5. *H ^ ^X\d\}6\) off 4nfl n}A af o] 

<io?> 5L 15fe *fl2 ^Alo))6fl 4f on^ ej-nj- H^l^ti 

wflAl£o]ji ( s. 16 g £ 17£- z^zj- £ 15°fl ^ H€*l^l 7l^r* VII I-VIII ' 
4i S IX-IX' <*H nq-ej- c]-Tg £ olcf . 
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<ios> A]\ ^H^r 7l^r(10) $H at, ^nl^--u|l^# ^ ^ 

o. s oj^-ol^] ^1 TflojE Hfl^#(221, 241, 261)3]- W^-ff-Ml^^ 
0.5. ol^^l TflolH wfi^(222, 242, 262)^ o] 3^.03. °l-¥-<H3! tifl^°l 
<8^£)<H tifl^d^- 7lMH*}(22), Tfl^lH ##(24) ^ ?1MB ^(26)* 

<109> 7]^(10) $Hl^r 7fl°lH*I(22)-2r ^^j-Tfl o.^ (28)°1 <8>$SM olcf. -fr 

*1 #^id(28) m ^ ^12 7]}o)B. afl^i#(281, 282)^ o}^^o. S o]^^ oicf. 

-fi-*l 3^"id(28)£: s}-4i ^^-(82)^ -R-^l £#31 sfl€(68)-4 # 

(82)3]- p]]o)^(22)9] ^%SL3. I^Rr -fH -8-1M ^-f *§^*r*l 

Si^r. *H-a(28)°1|fe- #JjL 71 ^3 ^^-4 ^17>S]^ ^Jo] ja^. 

•14. 

<no> x|olB tifl^(22, 24, 26) £ #^d(28) fr^(SiN x ) f-Jl5L o]^. 

7flolB ^<2*}-(30H tJMB wfl^d(22, 24, 26, 28)* gul ^rf. 

<m> TjiojE ^^^(30) Jflofl^. ^iS* if^hydrogenated amorphous silicon) 

■f-^ aViE^l °1^-<H*1 al-s.^ 3j)E4(42, 48) ©1 ^3<H & , «V£*ll ^€(42, 

48) SHl^r *1(P) ^ Ir^l-ol SL^H oi^ ti]^^ ff^ f£ £S o] 

-t- 0 !^! ^#f^(ohmic contact layer) sflig SE^ 1r?i# 3fl^(55, 56, 58)°1 ^ 

<ii2> SHU (55, 56, 58) SHlfe Ni-^2l*HS.#(62a. 64a, 65a, 66a, 

68a) 5? *02 #^#(62b, 64b, 65b, 66b, 68b)°-5. = ^0]^ «fl^d#(62, 
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64, 65, 66, 68 W c-flo]^ wfl*i£- -MIS y o v ^°-5- *§^3<H $1^= 
<d(62), cflo]E^(62)Sl ^ #ofl <£;g£H ^-^-S-^E^ sK v {Jit 917}^ ti\o)B\ 

##(68), zielJL cfl o}&\# (62)31 £*1<?1 ^ H^^I^b^ ^^-(65)^.3. <>l-f-<H 
^ cfl 0 lEl^l^-(62, 68, 65)1- S^-SM, atb *WiM4i-¥-(62, 68, 65)£+ -gr^^H 
^ tIHh *}^-(26) iE^r ^ B^l^E^ *ll\I-¥-(C)°ll tfl*H ^^"(65)31 «Vtfl 

^ofl <H*l*Kr «vnv e^^^e^ c efl o] ^^-(66)4 ^^(28) $W 5a 

£r -fM S^Sfl 3fl^i(64)£ if-^-cf. ^^(28)^- ^S}*] 

sll€(55, 56, 58)^r aV£3] 3fl€(42, 48)4 n <i| x$\o]tf tifl 

-id (62, 64, 65, 66, 68)^1 T^J-fi- ^ ^^-g- *H , HH^ ^(62, 64, 

65, 66, 68)2)- 7>^lcf. ^, cflolE^-^- jfl^(55)£ HH 
el 62, 68, 65)5+ ^^Sl-Ji, ^eflo] ^^--g- sfl€(56)£- 2=2fl<?} #^-(66)4 
^■«a*>^, -fr*l 3fl€(58)£- -fM 5L&*\) 3fli£(64)4 

tb^, aV£^l 2fl^(42, 48)^ ^ B^^l^Ei^ ^fl^CO* *fl^*HS ^\}o)b\ Hfl 
>Jd(62, 64, 65, 66, 68) ^ *13M3 3^(55, 56, 58)5+ s.<&& 

ojcf. o.S.^, ti>£.^l 3fl^(48)2f ^^71-g- S.^ 3fl€(64) 

3? ^^71-8- ^# =fl^(58)-gr a. 0 J=o]^nV f aVnV E^^^E^ sj) 

€(42)£- cflolEi tiflA} * 2fl€^ cf = cf. ^, H^^li 

Eja) sfl^JHCWM ^l°l^^d^-(62, 68, 65), ±^ #^-(65)4 =eflo] *J^-(66)°1 

■g-el=l<H £U c-flo}E^^. ###(55)4 =31^ 3^-8- sfl€(56)£ £-B]S]<H & 
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Sa^liE^ *flv^ ^^^tj-. cflolE] BflAj( 62j 64, 65, 66, 68) $Htt }L3L^(70) 0 } ^ 

<iis> J±JL^(70)£: ^^-(66), HH^ ##(64) ^ -R-*l ^^7)-g-.£^^l 2fl^ 

(68)* ^el^fl^ ^#^(76, 78, 72)* 7Mn & , Stb t!M;e ^<d^(30)^- # 
*H Tfl o]B ^#(24)* JE^x^ ^(74)* ojcf. 

<ii6> il^sv(70) «|-ev H^H^l^E^^-Bl 5)-^ ^> ^i^-^- f-Tfl 

^7^* ^*Rr 3^ ^l^-(82)ol *§^£H 2}-^ ^(82)-^ IZ0, ITO^ 

^#01*1^ , ^(76)* -f-^H ^efl^l ^^-(66)^- 

7]^ o.S. sHb v ^i^Hr^. ^(82)^ JEtb °l**Hr 7fl°lH*i 

(22) * dlolEiAl(62)4 ^£)<H 7fl^** ^£ 913- 2E*HH^ ^33*1 &* 

^JE &t±. Stl" Sj-dl #^(82)£r ^(72)* -f-^H -R-^l ^^7l-§- 51*1*11 3fl^ 

(64)32f£ o^^H IE*i*ll 2fl^(64)o.S. 5HJ- ^1^1- ^t^. TflolB ##(24) 

^ ^°lEi ^#(68) 3Hli!r 3# ^(74, 78)* ^4 o)^ ^^51^ ^.S t!1 

°|S ##(86) ^ J±2 dl o] &\ ##(88) °1 ^S-H ^o.^, ol-^^. ##(24, 68)2}- <q 

SlS ^1^21 ^3^* i^>Jl ##-§- <*^-g- *}±r ^^^Ol ^ 

<ii7> nei#, t 15 tfl*l £ 172} fit 7H^ ofl^ a^l #*l-§- H^^l^Bl 71 
#* 4*11 °l-§-*}<^ 2fl2*}^ ^o\] tflsH ^Ml*>7fl £ 15 i|7l £ 17J21- £ 

18a ifl*l £ 25b# t^cM -£^*}7l3. &t±. 
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5. 18a ^ 18b°fl 5.*}$: 44 £o) f ^A]ofls|- -§-<as}7fl 71^(10) $H 
3f, ^Dl^--vil^.# ig= ^o.s. ol^^l TflojH «fl*i#(221, 241, 261)34 <£-f- 
*lfc-i4|.2.# tt, #Sl«.^l tAS ©l-M*! ^2 TflolB «IUd#(222. 242, 262)* 
«M ^1°1B «fl^i#(222, 242, 262, 282)* 4*, ^4tt 7lMH>id4 ^4 «J- 

#* w 0 >^^.S ^#4^r ^* 5L^4-b 4^1 44 ^3* n^4°} 

7l]olH^(22), TflolH ##(24), TlMH. #^-(26)* i^>Rr Tfl «fl#4 *4 ^i^ 
<d(28)* %s§&t±. 

4*. £ 19a ^ 19b°fl £4^: 44 ^1 , ^l^^i Tfl^lB ^"£4 

(30), «K£3]#(40), ###(50)* s|-4 7l>8- #4^* °l-8-«H 44 1.500A vfl4 
5.000A, 500A vfl^l 2.000A, 300A 44 600A^ <2^r #44:2, o}o] 

31 f~g-g- #44°} £^i^l#(60)* ^^jtb 4* OL 4°fl ##12}- 

(110)* 1/an 44 2jMn4 ^MIS. ;£S.^4. 

4^3.* 4^4(110 HI ** 2:444, 3H4>id4 *H # 

D=4 ^4 ^0.3. i?fl^5}^ 4^ £.3. 2:4^ ^ ^i#44, -£ 20a ^ 20b°fl S4tl: 
44 4^4 4 €(112, 114)* <>M, 4^4 3fl€(112, 114) #ofl4 4 

4 ^4^44 ^^^-(C), ^ ^ 4^(65)4 4^(66) 4°H1 3*13. «. 

£(114)£ c-flo}^ flfl^i-f-(A), ^ 3144 HflAi( 6 2, 64, 65, 66, 68)<>1 4 

42 ^--§-(112)3.4 ^-^l7f 44 44, 714 ^(B)^ 4#4^r 2.^- ^1>I 

tb4. °1 4^-¥-(CHl 44 SZ^r 4^4(114)^ c-flolti «flAi«.(A)o]) u-of oi 

^ ##4(112)4 til^ *ofl 44 ^o^s} ^ ^ofl afe}- cfs^ 
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*Ho> sj-s], «-g-( 114 )4 ^^11- *l]2 (112) 3] ^v\)s\ 1/2 *1*]-JL ^ #°] *} 
^S}^, -i"^, 4.000A o}is}o} %o) ^t\. 

<121> o)9[ £o) f <#x}6\] ^ ^)!- ^B^Kr U^S. ^ 7^7} ^ 

-§: >M--8-th=K 

<122> ojnfl, £^ Alol^l <^1^ A} foil} 3fl^ A>ol^ #3, ^ ^Jo} ^ ± 

^ nfl ^^^71 ^4^-8: 7>^^ ^*M- oj-g-^j. 

<123> ^ n>^=L» -§-S><*| ^-%^o]l Hl-g- SA]-^ «H -^^H 

^-^HH^r i^7>7> 71^ Jg-*fl£)*l ^Cf. ##n_M. ^^>^, JL-g-*> ^-^>#ol 

£ ^ ^^-nVol ^ ^ ^Cf. °H, ^7H1 ^ S.^ 

<i24> oje^t!- gte #^(114)^8: ^#^^7> 7}^ o]^o]^ 
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<125> o)6\ t ##<3}- nmaW g ZL *HjL<S] nV #> a £^^(60), ^##(50) ^ «V5 

*fl#(40H) cfltV ^fl^tj.. ojnfl, c-flolE^ tifl^^-(A)ofl^ HH^I afl^i ^ ZL S)-Jf 

Jf^BHlfe 37fl #(60, 50, 40) «1 3.^ aflTjsM 7fl°lH ^^OOH ^E^t 

<126> ^ f E 21a 21b°fl 5*1^ ?m ^g-(B)^ i^#5H 5#*ll# 

(60)* *|7l*M ZL ###(50)* tfAl?lcf. o] oH-^oflA^ ^ai ^zj- ^ 

^zj- a o V^# SL^f- Af-g-^- ^ ojufl £^^#(60)^- ^^JI sflig 

(112, H4)£ ^zj-s]*! ^ 2:?1*HH *8*Hr ?M #4. nem, *H 

5#*l)#(60)'£h§- ^^>i 5flBi(112, 114)£r 2:^* 3M 7> 

<Htsj-?-J2.£. in €(112, 114)5. #*fl M*HH « 4 s °1 

(ii4)o] 5^*ii#(60)°] jel^m-^ ^7i^i &t±. 

<127> oj^Ti] *>^ f £ 21a. ^ £ 21b<Hl M-E^-vfl , ^fl^(C) ^ cflolBl ai]^«. (B ) 

3 5^*fl#, ^ 4^/5 31°] -g- JE#*fl 3fl€(67(67a, 67b))^ ^^7l-g- 5#*ll 3fl 

€(68(68a, 68b))^°l <^j7 7]^ ^£-(B)^ 5L^l#(60)£r S.^ a^sM =L is} ^2] # 
##(50) °1 =ei\+cf. «fl ^ 5#*fi ^€(67(67a, 67b), 64(64a, 64b) ^ 
531°] ^(65(65a, 65b), 66(66a, 66b))o] S-el^M <3^£]<H 
^ c-flolEi «flAj( 6 2(62a, 62b), 64(64a, 64b), 65(65a, 65b), 66(66a, 66b), 68(68a, 
68b))^ ^Eflsf ^*}cf. j£tb ^^H: A>-g-tb ^-f 3fl€(112, 114)5. <H5 

^5<q ^is. ^z^x}. 
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<i28> o]o] t £ 22a ^ 22b4 £43: 44 , 7 14 (B) 4 £#4 #4#(50) ^ 

zz. 4-?- 4 4£Xl#(40)-i- 4^44 XI 1 ^£(114)4 ^1 £4 44 -§^44 
X1434. o] nfl4 a}z}.o_ 3j|E4(ii2, 114)4 f^4#(50) ^ «V-£^)#(40)(^:£^ 

. #4 <^4#£r 44 444°1 Tjo) <£^r)o] %-X\6\] 4444 TflolE ;g<3nV(30)£r 

44 S£444 38444 44, **1 4-#4 Xl€(112, 114)4 #£X]#(40)4 4 

4444 7]9] 444^ 4°1 4^444. 41" *4, SF 6 4 HC14 

^ 444, SF 6 4 0 2 4 ^ 4*fl« 4-§-4^ 44 ^3 ^*flsL ^ 4^ 44^" ^ 
#4. ##4 Bfl^(ii2, 114)4 ^£.4#(40)ofl 43 4444 ^3 ^-f X]l 

(114)4 #£XlfK40)4 ^##(50)4 ^Ml* 3"3 34 £44 ^4 444 

3-4. 

<129> oj^Tfl 4^, £ 22a ^ 22b4 44M1 44 £4, 4^(04 XI 1 -¥-£-(114)4 4 

444 4ii/J= 31 <?]-§- £44 Xl4(67(67a, 67b) )4 =£^4^, 44 ^(B)4 
(50) ^ <3h£X)#(40)4 x)444 ^ 4^4 4°lH ^£4(30)4 =ei\+4. 3^, 4 
44 4^(A)£] XI 2 ^£-(112) 44 444H.S ^44 §^444. SEtK 4 #XH4 
aV£4 X)4(42, 48)4 4^44. ^-2. 574 58^r 44 4i^/.£44-§- JE4*fl XI 

4(67(67a, 67b)) 4^4 4^4 -fh4 -%44-§- Xj^(64(64a, 64b)) 4^ 

4 xm-§- 7>^7J4. 

<iso> o)o] oflA o i( ashing) ^. ^^«.(c)4 4i^/=eflo]-g- t£;^ 4€(67(67a, 

67b)) S^Xl #4 911= 4#4 444* X1434. 

<i3i> 4-g-, £ 23a ^ 23bX] £43: 44 £4 4^^(C)4 =£^/:=efl4-§- £#4 Xl€ 
(67(67a, 67b)) ^ =l 4-¥-4 ^/£X)°J-&- Xm(57)# 4444 44 34. 4 
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nfl, Aiz^g- i^/^gflol-g- H^^l sfl^(67)4 sfl^(57) »fl*H ?H 

3flEH(57)^l cfl«flA^ ^ai Aiz^-o.^ ^ ^ £ ojcf. 3 o. ^/^efloi-g. 

o] H>^v5|*M f O}^ ^ *m*}7} 3.*] <g^r 3* ^ #7l7> 6\ZW 

(CHI «K£*11 3fl€(42)2] S«*M7> -g^l ^71 nfl-g-oltj-. ^ Alz^ £ 

a}^ ^>o] ^-fofl^ ^ ^z^fe ^/Hefl <?]-§- JE*1*11 3fl€(67) 
Si ^Zl-Sl^nl, ^Al AlZ|5l^ 3fl€(57)^ 71 °1 ^ZJ-S)X1 7fl # 

nv-i-ol^iq-. sfl^(57) g «KE*ll sfl€(42)^ nfl -M~g-*Kr 

7}x{)2) <$}sL±r CF 4 ^ HC1S1 ^ 7l^i4 CF 4 S1- 0 2 ^ ^ 71^11- # ^ ^o.^ , CF^ 0 2 
1- A>-g-*>^ ^<£i& &S.*ft 3^^(42)^- tf*2 4 s 9X^. °H, te^l ^fl€(42)^ 

°^7> =7)} 7 > «^3E flonl 2fl€Sl *fl2 ^(112)£ <>lufl 

Jf.*fl3. ^^T=f. olnflo) Alzl-o. ^olE ^<3^(30)ol ^Z*SM S^O.S. 
<g^o> sfc], ^2 «-^-(ii2)ol Aiz|^^ zl *Hf<sj cflclE-l «flAi(62, 64, 65, 66, 68) 

Ol lE^uRf- Q]o] OJ^S. 7J-^ Sfl^ol ^ O. ^ol W>^^ #^014. 

°1^7fl ^(65)4 =31<?! ^(66) °1 cflo]El tifl^( 6 2, 64, 

65, 66, 68)2}- zl 3fl€(55, 56, 58)^1 

o>^l^o.s. c-floiE^ wfl^CAHl ^0} 9X^ *fl2 ^£-(112)# *ll 7i *Vc}- . zl 

siM-, ^12 112)31 afl^fe *fl^(C) i^/^eflol-g- i^^l 4^(67)-g- ^7^^- 

72-32 



1020030042850 #^ 2003/7/16 

<134> <iHH 3*13, ^ ^4 3*1 SlcflS 2*1 ^z^M: a> 

D J, ^ 2:3* #7l7> c>1^4. ^44 ^-foflfe. ^zj- ^^-1: #7)71- Hi 

^3 41 -W ^°1 $.*}6\] K]*}a$ *)7]£.£; cf^-, i 24a ^ £ 24b°11 5*1 

^ 44 z>ol ^.s^-(70)^: ^W4. 
<135> o)o] t s. 25a ^ 25b<Hl S^lt!: 44 ? j±Jl4-(70)-8: TlMs ^4(30)4 ^ 

A>^1 ^z^o} =eflo] ^^-(66), TlMH ##(24), cflojE^ ##(68) ^ ^4-g- 
£#*fl ^fl^(64)-i- A 7 A ^(76, 74, 78, 72)-fr ^^4. °H , ## 

(24, 68)* HB^fe ^(74, 78)^1 ^-8: 2mm>€0^1- \34 & ^ , 0.5mm>i5/mi 

3°1 4^4 *>4. 

<136> p>44_2.3. ( £ 15 ifl^l £ 17°\] 514 1!: 44 ^ro] y 400 A ^4 500 A ^14 

IZ0^# ^44:2 4*1 4444 ^-£11^ 44(66) ^ -fM ^r44-§- ^4(64)4 

5l-i 44(82), Tflole ##(24)4 <^^^ Tfl °1H ##(86) ^ 4 °1 4 

(68)4 <?144 -S-S 444 ##(88)# ^tt4. 

<i37> ^ ( IZ01- 4#44 *14 <^l<i(pre-heating) ^*<H14 4-§-*Kr 4*113.^7 

4-§-*Rr 44 4^444, ^(72, 74, 76, 78)* -S-4 = 4# ^4(24, 

64, 66, 68)4 ^o\) ^4=- ^Y^o] ^s\^ ^ ^444 4^>14. 

<138> olel^j- ^. ^-^o^ ^ 2 *24°H14^ ^fli ^aHH] n)-^. Jl4^# 444 3144 wfl 

^d(62, 64, 65, 66, 68)4 3- 4-¥-4 ^(55, 56, 58) ^ #51*11 4^(42, 48) 

# 444 4i3f 4-§~44 ^^^jt ol 4444 ^ ^^-(65)4 ^314 ^^"(66)* 
^■el^-o.^ #£4 1 & ^ 5U4. 
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<139> C)^ ^. ^6\) Afl^-g- yJ-Al^g- ^-g-c^ ?H ^*fl C-flolE^Hf 

^ 7^1^ #^°11 Sltb ^ 5fl<>H 

* 3711 ^hM^ ^ o^cf. ojofl r^e}- x-fl^ -i-ejo] 3.711 7fl^£lJl Sp3<2] ^<^c>l f% 

SLS\o] ^ol 3711 £ ^^HM 7}^°) ^o\) 7} 

$}2iA]*\]^ ifHJoj] o)^- ^ S olijH ^ 20~30% ^r$°l£-°M-, 

^6\) ^ 50% o^VOJL ^#4g-g- ^-o]^- ^ ojo} 

<140> o)# f ti>^*}. ^AHl-i- ^-S^H ^^^V^^l^ ^ 7l#^-0>5l 4?r£ 

£ ^XWZ ^>7l^l ^ ^^^1 7l7fl^ AH V ^ cg^o.^^ ^ 
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[^t 1 * 1] 

2fl€°l W-^hs} ^--^H ai^^ «j-^o.s. i^V^r 

€<2] Zjo] yj-^oj ^o] 3}^ m^o S ^ ^ ^ 
2] 

[^t 1 * 3] 

6.25jwn <y 3}-g- ^ ^ « 0 >^. 

[^T 1 * 4] 

53 *%°-3, *V*r ^ 
5] 

^•71 711 olH «fl^#-ir TflolH^l, TflolH TlMH 

72-35 



1020030042850 #^ 2003/7/16 

3MB *i<?!^-a- 3#*Rr #31; 

#5L3l# sflig * afl^ ^*Hfr #31; 

i31^H imell^liHft i^*>^ #31; 

5L£Bfl^l^S^ °l-§-*H BflE^^-O.^ ^V 7 1 71] OIH^I^- C-flolEl^, 

°1H ^^Rr ^ ^71 3MB *1^M1 cfl*>^ ^71 ±+ £^<3 

^1 5) *1 = 3]°J 3^M- iWfe 3Hel afl^i# ^*Hr #31; 
^Jl^M- ^*Hr #31; 

^•71 3MH <#7) iLS^-g; ^flE^H ^1-71 3MH ##, ^71 HI 

## ^ ^>7l ^eflo] ^-g- 2\2\ ^Eitfl^ ^*Rr #31; 

^ SL^n^ 3#*Rr #31; ^ 

^-71 ^ #71 3MB ##, ^-7] c-flolEi ## ^ ^7l =efl<y 

AA 3l°lB # cf f fiS tflojEi ## ^ 5}-^ *}^-# ^*Kr 

#311- £ft}b £*1 #*l-§- ^ H^fl^l^Ei 7l^sl 3] 2: 
6] 

315*^1 SU<3*1, 4>7l aj-i. *i^-<3 iH*H ^ ^ ^ £l ^ 

*1^B#S1 i^l, ^-^1 ^7fi^ w o V^ ^71 dME^^ ^ aj-^o] ^-^ 

^ ^ &*1 *W HSH^l^E-1 7l#<3 31^.^. 
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6.25/zm 91 ^8-2.5. SRr <^ #*l-g- ^ 7}#2] ^ . 

8] 

9] 

^.2.5. <^ 5*1 #*l-g- ^ B 31*1^1 2fl2: «o V ^ • 
[3^8" 10] 

#71 TllolB «fl^d## <^^*H 7fl 0 lH4i, TllolB ^ TllolB S.^} 

«K£*H# , *KM3 ^ £^*n** 3^*Kr #31; 

*fll ^7} 4l ^&£.t\. *M|7> ^2 ^7) 4 I *f-V\}2-^ ^)7\ 

43 7\^ 7^4^ ^ ^ 

* ^*Rr #31; 
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0 1&I £ 4M ^-ell^I ^^M- zl-zl- s^iflfe ^*Rr ^1; 

^ 3#*Rr ^1; g 

4M ^ 3E^* ^l^H, ^71 TflolH 4>7l C-flolE^ £ # 7 1 

#31* X^fe- S.^1 #*l-g- ^ B^l^El 7l^sl ^la 
11] 

*U0lMI 4 V 7l 3^4i ^Ajo- o^c*) SMl ^^Sl^ iSBfl 

*1^S^°1 id^M, ^-Sl i?^ y o V ^-8r 4>7l CllolEl^Sl- ^3] Wj-^o] ^ o. s^o S *}. 
^ S^l #^l-§- «1-Bl- B^l^El 71^5] ^IS W 0 >^. 

12] 

*fll0*<H ^7] 7l^Hl C-HolE^4 5}-^ ^^S] Z\o) 

£ 6.25/im <?} f ^AS. ^ ^ ^ je^^Ei 71^ *fl2: . 

13] 

*Uo^l ^<H^i, 4 v 7i tb $*fl ^M-£l is-a- ^ n^ao] 



72-38 



1020030042850 ^7}: 2003/7/16 

14] 

*Hl0^°fl 91°]*], <$7] "}^EL^ & «H 4^ -tt* ^^-a]^ ^ ^i3°J 
*}±r 5*1 #*l-g- ^ 7l^^ *fl2: ^ . 

[^T 1 * 15] 

*]*|-£* ^^Sj-JL, #7) *\}2 <#7) eJM^ tiflAj Aj-H.ofl ^^j^S. ^*>i=. 3 
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